Neurotherapeutics to inhibit exocytosis from sensory neurons for the control of chronic pain.
There is a pressing unmet need for long-acting and effective therapeutics to alleviate symptoms of the varied forms of chronic pain. As many sufferers do not respond satisfactorily to non-addictive anti-nociceptives, a new treatment has emerged using inhibitors for the release of pain mediators from peripheral sensory nerves to give prolonged benefit. This strategy relies on proteolytically inactivating intra-neuronal SNARE (soluble N-ethylmaleimide-sensitive-factor attachment protein receptors) proteins which are essential for regulated exocytosis of transmitters, peptides and other pain signalling molecules. Success has been achieved with botulinum neurotoxin A (BoNT/A) which targets neuronal acceptors via its heavy chain, becomes endocytosed and translocated into the cytosol where the long-lived protease of its light chain potently and specifically cleaves SNAP-25 (synaptosomal-associated protease of Mr=25k). Encouragingly, clinical trials have shown that local injections of BOTOX(®) (BoNT/A complex) reduce chronic migraine symptoms including frequency and intensity for many months. Several serotypes of the neurotoxin moiety alone have been prepared recombinantly using Escherichia coli, which exhibit optimal neuroparalysis. Moreover, an engineered chimera of BoNT/E in which its binding domain was replaced with that from /A efficaciously inhibits the TRPV1 (transient receptor potential vanilloid type 1)-triggered release of CGRP (calcitonin gene-related peptide) from cultured sensory neurons, and suppresses the resultant excitatory effects in brain slices. A longer acting composite toxin, containing the protease of type E attached to BoNT/A, displays prolonged amelioration of pain symptoms in an animal model of inflammatory pain. This provides proof of principle that therapeutically advantageous features of /E (most robust inhibitor of CGRP release) and /A (targeting to sensory neurons and dramatic extension of the longevity of E protease) can be incorporated into a single synergistically active anti-nociceptive.